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llolddown Pgvice for Hardcopy Apparatus 

The present invention relates to a media hotddown device for hardcopy apparatus such as 
printers, copiers, scanners and tacsimiie machines. Id particular it relates to a suction or 
5 vacuum holddown device to mainiain a media flat on a platen. 

An example of a previous apparatus comprising such a holddown device is the HP 
Design Jet 1000 printer, many features of which are disclosed in EP-A-0997308. The 
holddown device or Uils printer comprises a platen, a plurality of vacuum chambers for 

10 applying a negative pressure co a media positioned on the platen, a vacuum conduit 
connected to said vacuum chambers, and a vacuum source connected to said vacuum 
conduit. The vacuum chambers and the vacuum conduit arc manufactured from a single 
piece of extruded aluminium. However, tlie w^ls between the vacuurn diajnbcrs have to 
be added in a separate manutacturing step. Moreover, holes conneciing the vacuum 

15 chambers to the vacuum conduit have to be drilled in a further inanufucLuruig slop. 
These additional manutacturing steps are time-consuming and add expense. 

Since such printers have a relatively small number of vacumn chambers, for certain 
widths of media the pressure applied at the platen tends to be tt)0 low. One solution 
20 would be to raise U^e level of tlie maximum pressures in order to raise the minimum 
pressures too, but this requires bigger fens, or more fans, and leads lo an increase in 
noise levels, 

A i'uttlier disadvantage of such printers is lack of uniformily of the pressure applied 
25 along the length of the plaien> This is mainly due to the fact that by having bigger 
vacuum chambers only a limited number of holes can be placed along Uic length of the 
platen. In face having more holes may causes higher losses of pressure when loading 
smaller media which cannot cover all the holes in fluid communication with one vacuum 
chamber. 

30 

The present invention seeks to overcome one or more of the above disadvantages. 





According to a first aspect of the present inventirm, there is provided a media holddown 
iievice comprLsing a platen, u plurality or vacuum chainbers for applying a negative 
presi5;ure to a media positioned on the platen* a vacuuni conduit connected to said vacuum 
5 chambers, and a vacwum source connected to said vacuum conduit, characterised in that 
said vacuum chambers are part of a first component aiid said vacuum conduit is part of a 
second, separate component. 

The first component /s preferably moulded. This has ihc advantage that the walls 
10 between the chambers and the cumoiunication openings between tl^e chambers and the 
conduit caii be produced in the moulding process. The first component is conveniently 
made of a plastics material^ which has the advantage of being relatively Fight in weight. 

The second component is preferably metallic, e.g. of sheet sieel material. This ha^ the 
15 advantage of giving structural rigidity to the hardcopy apparatus while being relatively 
inexpensive. 

The first cojnponent may comprise two, tluree or more sub-conipuncnts arrucigcd along 
the length of a single second component. 

20 

Referring again to the HP Design Jet lOOO printer, this discloses a platen and a plurality 
ot vacumn chambers arranged in a single row beneath the platen for applying a negative 
pressure to a media positioned thereon. When a media is being introduced on to tlie 
platen, the effect of the negative pressure begins to have a small influence as soon as tlae 

25 leading edge of the media passes over the holes in the platen nearest to the input side of 
the platen. However, -a sufficiently high negative pressure is not applied to the n^dia 
until its leading edge covers all the holes in the plateu» i*e, until the media approaches the 
output side of the platen. This can be a coiisiderablc distance for the media not to be 
lying properly tlat against the platen and can cause problems in print quality, especially 

30 where printhig occurs right up to the edge of the media. 
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The present invention seeks to overcome or reduce the above problen^. 

According to a second aspect of the present invention, there is provided a media 
holddown device comprising a platen and a plurality of vacuum chambers tor applying a 
5 negative pressure to a media advancing across the platen, characterised in that, tor ai 
least part of the length of the platen, the vacuum chambers arc arranged one behind the 
otlier in the direction of media advance. 

An advantage of the above arrangement is thai a satisfactory negative pres^sure is applied 
10 Xiy the media as soon as its leading edge substantially covers all the holes through the 
platen which arc in communication with the chambers in the first row. 

A preferred embodiment has two rows of chambers, but three or more rows may be 
provided if desired. 



Preferably, the walls separating the chambers from each other in ilic first row are aligned 
with the walls separating the chambers from each other in the second row. Openings are 
provided between the chambers and a vacuum conduit and m preferred embtxiiments the 
arrangement is such diat the number aiid/or size and /or pattern of openings differ 
20 between the rows of chamberfs. This has the advantage that the suction effect on the 
media can be more precisely controlled as the media arrives at and leaves the platen. 

Referring again to the HP Design Jet .1000 printer, this discloses a platen and a piarality 
of vacuum chambers for applying a negative pressure to a media positioned on the platen 

25 witli respective walls separating adjacent pahs of chambers along the platen, the 

chambers being connected via respective paths to a vacuum source capable of applying a 
negative pressure p. In this printer the position of the walls along the platen are chiKsen 
to correspond to the conventional widths of media and, such as 36 inches and 42 inches 
(914nun and 1067mm). However, no measures arc taken to prevent inefficient use of the 

30 vacuum source for all possible widths of media and in particular for small size media. 
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Tiic present invention seeks lo overcome ifie above disadvantages while ensuring that 
sufficient negative pressure is substantially always maintained over substant3a»y ail areas 
of a media positioned on the platen w hate vei' the widtli of the media. 

5 According to a third aspect ot the present iiivciuion, there is provided a media holddown 
device comprising a platen and a plurality of vacuum chambers for applying a negative 
pressure to a media positioned on the platen with respeciive walls separating adjacent 
pairs of chambers along the platen, the chambers being connected vw respective paths to 
a vacuum source capable of applying a negative pressure p, characterised in that said 
10 walls are positioned so that, for substantially all widths of media extending from one end 
of the platen towards the other, the lowest negative pressure applied to Uie media does 
not fall below where q is smaller than p. 

Tlie value q preferably corresponds to a negative pressure of one inch (25.4mm) of 
15 water. The value ofp is typicully two inches (50.8ram) of water- 
Preferably for selected widths of media tiie arrangement is such that the lowest negative 
pressure applied to the media docs not fall below r, where r lies between q and p. 

20 For usual media widths greater than or equal to 24 inches (610aun) r is preferably 1.75 
inches (44. 5mm) of water. l*or smaller usual media widths, r is preferably L40 inches 
(35,6Tnm) of water. 

According to a fourth aspect of the present invention, there is provided a mediod of 
25 determining where to locate chamber-separating dividing wails between the vacuum 

chambers of a media holddown device, in which the chambers and the walls are arranged 
along a platen, in order to ensure that a sufficient negative pressure is substantially 
always applied by a vacuum source to a media positioned on ilic platen whatever the 
width of the media, wherein a said chamber-separaring dividing wall is located at or 
30 adjacent where Uie negative pressure would otherwise drop below a predetermined value 
q for a media having a corresponding width. 
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Dividing walls in a second category may additionally be provided at or adjacent to 
luuaiions corresporKling to conventional widUis ot media such as 36 inchest {914nfim), 24 
inches (6l0niin) and A3 (297nim). Where a dividing wall in ihe first category (i.e. tor 
maintain sut'ficiem negative pressure) would be located coincident wifli or close to a 
dividing wall in the second category, one of them may be omitted. 

The component formitig the vacuum chambers may be itself sub-divided into a plurality 
of sub-components of generally similar lengths along the platen, so that sub-component 
end walls are present, thus constituting a third category of wall. The ends of the sub- 
components may have regions where they are connected to the vacuum beam, and ilicse 
regions may be separated frotn the rest of the sub-component by dividing walls 
constituting a fourth category of wall. Where a dividing wall in the first category would 
be located coincident with or close to a wall in the third or fourth category^ the wall in 
the first category may be omitted. 

In accordance with a fifth aspect of the present invention there is pruvidtd a metliod cif 
ensuring that a sufficient negative pressure is substantially always applied by a vacuum 
source to a media positioned on the platen of a media holddown device wliatever the 
width of the media^ the device comprising a plurality of vacuum chambers arranged 
along the platen and each connected via one or more respective openings to a vacuum 
conduit which is connected to a vacuum source, the method being characterised in thai 
appropriately differing values are selected for the numbers, sizes and/or patterns of said 
openings. 

It will be appreciated that the ftMinh and fifth aspects uf ihc inventions may be combined. 

According to a sixth aspect of the present inventitin, iliere is provided a media holddown 
device comprising a platen and a plurality of vacuum cliambers for applying a negative 
pressure to a media positioned on the platen with respective walls separating adjacent 
pairs of chamlwrs along the platen, the chambers each being connected via one or more 
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respective openings to a vacuum conduit which is connected to a vacuum source 
characterised in that die number, size and/or pattern of said openings arc differeiu for ai 
least some of said chambers. 

5 Although holes are needed in the platen to provide communication with the vacuum 
chambers underneath, the section or diameter of these holes should be kept as small us 
possible, but not too small so chat can be easily closed by paper wear, debris, dust, ink 
or the Jike, in order to decrease the flow of air passing therethrough when no media is 
covering them. Preferably the cross-section of a hole is comprised between I and 3 mm. 

10 With a conventional cross-sectional shape^ e.g. circular, the airflow is found to produce 
whistling if the section is (oo small, e,g. 2.0mm or less in diameter. Thus the present 
invention seeks to overcome or reduce the whistling noise and its impact on the user. 

This aspect of tlic present invention is based on the realisation that» if the hole section is 
15 symmei/ical, ilie noise (whistle) is the sumnaation of all the different pressures created 
when the flow passes through the liole, whereas, with a non-symmetrical section, soxne 
of diesc pressures increase the noise but some of them decrease it, and the result is a 
whistle with lower Intensity* Tn other words one se^ks to provide a non-symmetrical 
airflow and this iitay be achieved by tuakiug the bend coufiguiation around a hole nou- 
20 syrnmetrical, 

Tims in preterred embodiments of the present invention, the platen has holes, at least 
sDHie of which have a cross-section wiiich is asymiueirical. 

25 In accordance with a seventh aspect of the present invention there is provided a method 
ot manufacturing a media holddown device comprising a platen, a first component 
defining one or more vacuum chambers and a second component defining a vacuum 
conduit^ wherein die first component is first attached to the second component, a surface 
of the first component is then precisely machined, and the platen is then attached to said 

30 machined surface of said first component. 






+49 89 239944-65 :# 8 




60990065 



Preferred embodiments of the present invemion will now be described, by way of 
example only, with reference to the accompanying drawings, of which: 

Figure 1 is a schematic sectional view of a media holddown device in accordance with 
the present invention; 

Figures 2 and 3 are top and hottom persj^ective views respectively of a sub-coraponeni of 
a vacuum chamber unit of a media Uolddown device in accordance with a first 
emboditnent ot tlic present invention; 

Figure 4 and 5 are top perspective views of two further sub-components of the vacuum 
chamber unit of the first embodiment: 

Figure 6 is a graph indicating the negative pressure applied to ilie edge area of a media 
positioned on the media holddown device, against (he width of the media; 

Figure 7 is a top perspective view of a platen of the device of Figures 2 lo 5 on an 
enlarged scale; 

Figure 8 is a further enlarged view of part of Figure 7; 

Figure 9 is a top perspective view of a second sub-component of a vacuum chamber unit 
of a media holddown device in accordance with a second embodiment of the present 
invention, the tirst sub-component of which is ideniical to tliat shown in Figure 1; and 

Figure tO is a graph of the negative pressure applied by a fan of the media holddown 
device against air flow. 

Referring lo the drawings^ Figure I shows a schematic sectional view of a media 
holddown device 10 of a printer in accordance with the present invention. The various 
parts of the device are not sliown to scale. The device comprises a platen 1 1 having 
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holes 15 tJicrcthrougli so that suction cun be applied from below lo hold a media 12 flat 
ilicreon. Constructional details of a suitable platen, and also of other compottents of the 
holddown device 10, can be found in EP-A-09973()S. As shown* media 12 is narrower 
than the platen so that in region A the platen holes are open, whereas ilie holes to the 
right thereof in Figure 1 are closed by the media. Thus the air-flow ilirough the holes 
under region A indicated by arrows 16 is much higlicr than the air-flow through the holes 
15 under neach the inedia 12. 

The platen 1 1 is attached to the top of a hollow vacuum guide 14 of plastics material and 
comprising a succession of vacuum chambers 21-24, having walls 41-43 Therebetween. 
The cliambers have openings 61 to 64 in their bott<iiTi faces indicaied in Figure 1 by air- 
flow arrows. The plastics material of the platen 11 is preferably polycarbonate including 
15% carbon fibre for structural strength and 6% PTFE for low frictional properties* Tfie 
guide 14 is of the same material so as to match the properties of platen 11. 

The vacuum guide 14 is attached to the top of a siructurdl vacuum beam BO. The beam is 
of sheet metal e.g. alLiminium and is hollow and has an opening in its bottom fece 
indicated by an air-flow arrow 81 in communication with a fan box 82. Tlic tan box 
contains a fan (not shown) which, by producing a suction effect, causes a negative 
pressure to be applied to the bottom of the media 12 on the platen 1 1 , The maximum 
negative pressure produced by tlie fan is equivalent to 2 inches mm) of water. 

Figure 10 shows the typical characteristic of a primer fan showing the relationship 
between negative pressure and air-flow. In preferred arrangements, the air-flow rates lie 
between 0.3 and 0.4 mVmin. Accordingly, in arrangements according to the invention, 
the sizes of the various openings and passages, in particular the diameters and depths of 
openings 61 to 64, are matched to the characteristic of Figure 10, in particular by 
seeking to keep the air-flow rate below die value ot 0.4 mVmin, when employing the 
most commonly-used media for this kind of primers. 
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The holes 15 tlirough the platen 11 and in commMnicaiion with the top faces of chambers 
21 and 22 are open so tliat air losses occur through openings 61 and 62 leading to 
increased air-tlow. However, the areas of the openings 61-64 in the vacuutn chambers 
are small compared to the aica of the bottom face of each chamber 2 1-24 so that 
5 ctmsiderable resistance to tlie air flow occurs at openings 61 and 62, and an appreciable 
negative pressure is still applied by the fan to the media 12, Although the vacjum or 
negative pressure decreases as the airflow increases, ihe decrease is kept to a tolerable 
level. 

10 Because of the need to inaintain a high vacuum and a desired flow rate, arrangements 
according to the present invention are designed to dimension the flow Jimiiing openings 
61-64 and to position the walls 41 to 43 such that the vacuum and tlow rate values keep 
within desired limits. With such arrangements, the aims are to have a vacuum 
distribution along the jncdta which is as uniform as po5wsibie and to keep the fan power 

15 requirements a& low as possible. 

Figures 2 to 5 show three separate sub-components 1 14, 214 and 314 which are 
positioned end to end along a vacuum beam 80 (not shown in Figures 2 to 5) to constimte 
a vacuum guide 14. Figures 2 to 3 show top and bottom views of a right sub-component 
20 1 14, Figure 4 i^hows a central sub-componeni 214 and Figure 5 shows a left sub- 
component 314, The guide is for use ina 42" (1067mm) printer. 

Sub-component 114 has the general form of an open rectangular box, having end walls 
1 15, 116 and long walls 117, 118. For attachment to the vacuum beam 80, the bonom 

25 face 120 of the sub-component 114 is provided with two centrally-arranged fixlog holes 
121 , 122. and with two additional fixing holes 123, J24 and 125, 126 in each of two end 
coTinection regions 129, Holes 123-126 are located at the ends of arms 133-136 
extending from the end regions of walls 1 17* 118. It will be noted chat ±e end 
connection regions 129 around the arms 133-136 do not hiive a bottom face 120. 

30 Beneatli each of these regions 129, the top of beam 80 is provided with a single 7mm 
diameter hole to connect the vacuum guide wirh the beam. 




The end coniiectioTi rcgioTts 129 arc separated from the rest of che sub-component by 
di\'iding walls 143, 144 parallel the end walls. The space between walls 143, 144 
fanns two chambers 150, 151 separated by a further dividing wall 147, and each 
5 chamber 150, 151 is itself divided into front and rear chambers, 150a, 150b and I51a, 
151b respectively, by a longitudinally-extending iniermcdlALe wall 153. internal, 
generally V-shaped partitions 156 distributed along the sub-component 114 serve to 
provide stiffness, 

10 Circular openings 160 are provided in the bottom of each chamber which emerge from 
die underside of the sub-component in the form of tubular members 161. Beneath the 
sub-component 114, the top of beam 80 is provided wiih respective holes (not shown) 
arranged to receive the tubular members 161. Because die members 161 are of plastics 
material entering holes in a metallic material, and because of irregularities in the 

15 surrounding surfaces, tlicre is a danger of unwanted leakage of air around the members 
161- Accordingly the lower siirface 120 of the sub-component 1 14 is covered with 
foamed ethylene-propylene terpolymer scaling material (not shown) to avoid air losses. 
The thickness and area of iqipiication of the ftwncd sealing material arc carefully 
controlled so that it does not interfere with the accuracy of the subsequciU ultiichmeut of 

20 sub-component 114 lo beam 80, 

The top edges of long wal]s 1 17 and 118 arc provided with a plurality of llircaded holes 
163 for the attachment of a platen 15. A round hole 165 and an elongate hole 166 are 
provided for an initial locating function of the platen 1 1 . Edge clip members 169 are 
25 provided for the subsequent attachment of cover members of the printer. 

Sub-component 214 is formed in a similar manner to snb-componeat 114. Il has end 
walls 215, 216, dividing walls 243, 244 separating off the end connection regions 129, 
and additional dividing walls 248, 249. 

30 
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Sub -component 314 is also formed iii a similar manner to sub -component 1 14, It has end 
walls 315, 316, dividing walls 343, 344 and additional dividing wall 350, 

The sub-coraponcnts are arranged end to end oi^ a single vacuum beam 80 and the 
5 numbers in millimetres in Figures 2, 4 and 5 indicate the distance from the right hand 
end ol' sub-compoxicni 14 of all of ilie end and dividing walls. 

Figure 7 shows an enlarged view of part of tlic lop 5urfia.ce of platen 1 1. As is kiK>wn 
from EP-A-0997308, to l^ecp the print media flat, there are provided print area vacuum 

10 chamois or depressions 90 in the surl'ace of tlie platen leading into holes 91 in 
communication with the vacuum chambers 150, 151. However, instead of being 
symmetrical as in the prior art, the section of the holes 91 through the platen 11 is 
asymmetrical. Thus the top edge 92 of each hole includes a relatively steeply-sloping 
portion 93 and a less steeply sloping portion 94. The two portions 93, 94 are separated 

IS by ribs 95. 

The holddown device is assembled by attaching each sub-component 1 14, 214, 314 to the 
top surface of the sheet metal vacuum beam 80 by six screws each. Tn sub-component 
114, for example the screws pass through holes 121-126» The top surfaces of all the 
20 walls of the sub-component arc then machined precisely flat, so djat ihey provide an 
accurate reterence for the platen 1 1 . This removes the effects of any distortions 
intrcxiuced Ui the plastics part 114 during attachnwint to the vacuum beam. 

The platen 11 is then mitially attached to the lop machined surfaces of the vacuum guide 
25 sub-components by two snap fit attachmenti; each. The platen is then fixed to the sub- 
components by inserting screws into holes 163, starting at one end of the platen and 
tightening them sequentially along the length of the platen to avoid tlatness problems. 

hi use, a media 12 is inserted with one edge substantially at the right hand edge of the 
30 platen 11. In practice, in the embodiment shown, the guide for the edge of the media 12 
is 14,375mm to the left of the 0mm indication in Figure 2. For media of stsveral 




conventional widths, tlie oiher edge will be substantially aligned with or adjacent to one 
of the dividing wails. 

The location of the dividing walls is such that for wnventional media widths greater 
5 riian, or equal to. 24 inches (610mm) tte negative pressure Ls equivalent to at least 1 .75 
inches (44.5min) of water* Such widths are 42 inches (I067inm), 36 inches (9l4mm) 
and 24 inches (6lOmm). For conventional media widths less than 24 inches (610mm), 
such as A3 (297mm) and A4 (210mm) the negative pressure is equivalent to at least 1.45 
inches (35.6mni) of water. For other media widths, which are used infrequently, the 
10 negative pressure is equivalent to at least 1 inch (25.4mm) of water. This is indicated in 
h'igure 6 which shows a graph of the negative pressure applied to the otlacr edge region 
(i.e. the left hand edge in Figures 1 to 5) as a timet ion of the media width, it will be 
noted that as the media width decreases, there is a significant improvement on each 
ucuision that its left hand edge coincides with a dividing wuil of the vacuum guide. 

15 

It will be appreciated that the negative pressure shown in Figure 6 Is applied to the 
region of the media extending between ite edge and the next cliamber-dividing wall 
cowards the right in Figures 1 to 5. In all cases the pressure applied to tlic remainder of 
the media (i,e. between said chamber -dividing wall and the right hand edge) is ai a high> 
20 substantially -uniform pressure equal to the maximum of the curve corresponding to the 
next dividing wall to the right, 

Tt will be noted chat tltcrc are narrow ranges of unusual media widths fur which the above 
criterion for negative pressure is not saictly met. In pracrice, this is not important 

25 because, by dcriuiLion, such media widdis ai"e rarely used and the drop in performance is 
insignificunL, except below ai^proximately 200mm and such low media widtlis would not 
be used in practice witli this type of printer. It will also be noted that the distance 
between the walls Cowaids die left of the row of vacuum chambers is greater than for 
those nearer the centre of ihc row. This is because the corresponding pressures at the 

30 maxima towards the left of Figure 6 arc relatively higki so that there is a considerable 
distance along the horizoiatal axis before an unacceptably low pressure occurs. 
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The number, size and pattern of openings 160 arc also relevant in cleterminiag the 



handling characteristics of the leading and trailing edges of media 12 travelling over 
platen U in the direction of media advance indicated by arrow M. In the absence of 
intermediate wall 153, the holddown device would not exert a full suction effect on the 
5 media 12 with it extended across nearly the entire width W of the vacuum guide, i.e. 
over all the holes in the platen 11* In view of the presence of w all 153, the holddown 
device has a substantial effect at a much earlier stage, and the lunount of this effect for 
the leading edge can be controlled by appropriate selection, of the number, size and 
pattern of ihc openings 160. 



The above described arrangeirent has numerous advantages. For exatnplc, the assembly 
af the holddown device as two separate components, viz the sheet metal vacuum beam 
and the plastics vacuum guide, is cheaper than the aluminium extrusion of the HP Design 
Jer 1000 printer. The use of moulded plastics material al^o pemiits the provision of 



15 numerous other features, e.g* to control the air flow or to provide moulded screw holes 
for fixhig the platen. The use of the same plastics material for the vacuum guide 14, 



1 14, 214, 314 and for the platen 11 avoids differential expansion problems when the 
lempcrature changes; thus the platen remains flex and no deterioration in print quality is 
caused. 



The use of two separate components also enables the air flow to be carefully controlled, 
particularly in small or medium format, devices » e.g. up to 42*" (1067iiun) in width. 

The provision of dividing walls 147 etc. along the vacuum guide 14 ensures the 
25 maintenance of a satisfactory negative pressure for all media widths* Tliis is ensured 
even with a high er number of holes in platen 1 1 than in prior art printers, the higher 
number of holes having the advantage that a more uniform pressure may be £4>plicd along 
the length of the platen. 



10 
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Specificaily, the correspondence between the posiiion of tlie walls and the commonly- 
employed media widths is as Ibllows: 



Media Widih 


Media Width in mm 


Wall Posiiion in mm 


42" 


1067 


1062 


36" 


914 


940 


AO 


841 


none 


24" 


610 


618 


Al 


594 


618 


B2 


500 


527 


A2 


420 


410 


A3 


297 


272 


A4 


210 


none 



15 

It will be noted Uiat no wall is provided for certaia media widths. Tliis is because these 
values correspond tu positions on the curve ofFigure 6 al which the pressure lies above 
the required mimmum, e.g. 1.4 inches pS.fimm) for AO and 1 inch (25.4inm) for A4 
and media ol smaller widths. The edge of A3 media lies over th& chamber between 
20 272mm and 337mm. This chamber is small because several standard media widths lie in 
ur close to this range and this serves to prevent the applied pressure from falling too low. 

The number, size and pattern {i,e. locations) of openings 160 intt^ the vacuum beam 80, 
taking iiito account the holes (not shown) under the end connection regions 129. are 
25 selected to give the desired suction effect for all media widths. In particular the size of 
the opening 160^ arranged to be located underneath and adjacent to the Icll hand edge of 
an A3 sheet may be of a larger size, since the chamber tSOb having this opening is 
covered by most media sizes. One or more openings to the right of this opening 160^ 
may also be of a larger size. 



30 
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have a ctmveiuional symTnetrical cross-seciii>n, especially timse adjacent to the right hand 
end of the holddown device which are usually cuvered by media. 

Figure 9 shows the left hand sub-component 714 of a two-parr vacuum guide of which 
5 ihe right hand sub-component is identical to ihai shown ir) Figures 2 and 3. This is tor - 
uiie in a 24 inch (610inm) printer. Again the figures in millimeires give the distance of 
the cad walls 715. 716 and the dividing walls 743, 744 and 750 from the right hand end 
of sub-componem 1 14. In other respects, sub-couiponent 714 is manufactured and 
attached in a similar manner to sub -components 1 14, 214 and 314. 

10 

The use of a single moulded part 114 for two models in a range of printers has the 
advantage of economies of scale. 

i 
i 

i 

t 

f 
t 

I 

t 
* 
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By making the air flow more cfficieut a smaller fan can be used, tlius saving cost and 
reducing noise, in addition the position of fan box 82 along the beam can be selected as 
desired, and two ox more fans can be used whether in parallel or in series. 

5 The provision of partitions 156 serves to maintain lite shape of clie sub-components 1 14, 
214, 314 especially while dicir top surfaces are being machined- 

An advantage of using asymmetrical holes 91 is that the noise level does not increase 
when the media does not cover all the platen. At the siime time, small hole sections can 
10 be reraincd to maintain a low air flow and a unifbrra vacuum can be provided below the 
media. 

Various modifications may be made to the above described arrangement. For example, 
the dividing walls 147 etc. may extend from wall 1 17 to 118 or from one of iliesc walls 
15 as far as intermediate wall 153, sec for example dividing wall 143. in aaodier 

modillcation, there are no internal dividing walls sucii as 147, so that there is only one 
vacuum chamber on each side of wall 153, Alternatively, if not required, intcrmcdiaic 
wall 153 may be omitted. In a further modification more than one intermediate wall may 
be provided, so that there arc three or more rows of chambers. 

20 

The platen 1 1 may be provided in one or more parts, and tlic lengths ol the parts may 
correspond To the lengths of the sub-components 114, 214* 314. 

The beam 80 can be located wholly or partly to the side of the vacuum guide 14, and the 
25 locations of opening 160 are altered as appropriate. 

The vacuum guide 14 may comprise a single confipoacat. Alternatively it may comprise 
two, or four or more, sub-components extending end to end along the vacuum beam 80. 

30 The asymmetry of holes 91 may extend partly or wliolly along their length. Also, the 
nature of the symmetry may differ from hole to hole, and indeed some of die holes may 
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tx)nduii (80), the number, size aiid pattern of iirrangemem of said openings (160) being 
iielccted in dependence upon desired air flow cliaractcristics. 



9. A. device according to any of claims 1 lo 8, wherein tlie second component (80) i.s 
5 a structural beam of the device (10), 



mnmm 



10 



10. A media holddown device (10) comprising a platen (1 1) and a plurality of vacuum 
chambers (150a, iSOb) for applying a negative pressure lo a media (12) advancing across 
the platen, characterised in rliat, lor at least part of tiie lengUi of the placen« tlie vacuum 
chambers (ISOu, 150b) are arranged one behind the other in the dircciiun of media 
advance (M). 



15 



20 



n . A device according to claim 10, wherein ihc cliainbers are arranged in rows 
(ISOa, 15ta; iSOb, 151b) perpendicular to ttc dirccLion of media advance (M), 

12. A. media holddown device according to claim 10 or 11 wherein the vacuum 
chambers (150, 151) are connected to a vacuum source (82) by a vacuum conduit (80) » 
one or more openings (160) in each chamber ctimmunicating widi tlic conduit, the 
arrangement being such that the number and/or size and /or pattern of openings (160) 
differ between the row;^ of chambers. 



13. A media holddown device (10) comprising a platen (1 1) and a plurality of vacuum 
chambers (150, 151) for applymg a negative pressure to a media positioned on the platen 
with respective walls (144. 147, 143, 244, 248, 249, 243, 344, 350. 343; 744, 750, 

25 743) separating adjacent pairs of chambers along the platen, the chambers being 

connected via respective paths (160) to a vacuum source (82) capable ol'jqjplying a 
negative pressure p, characterised in that said walls are positioned so that, for 
substantially all widths of media (12) extending from one end of the placen tovi^ards the 
other, the lowest negative pressure applied to the media does not fall below q, where q lu 

30 smaller rii*^n p. 
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CL AIMS 

1 . A media holddown device (10) comprising a platen ( 1 1), a plurality or vacuum 
chambers (150, 151) for applying u negative pressure to a media (12) positioned on the 
S platen, a vacuum conduit comiected to said vacuum chambers, and a vacuum source (82) 
coxmecced to said vacuum conduit, characterised in that said vacuum chambers are part of 
a first component (14) and said vacuum conduit is part of a second, separate compcoeiii 

10 2. A device according to claim 1 , wherein the first component (14) is of a different 
material from tlie second component (80). 

3. A. device accordit^g to claim I or 2, wherein the platen (1 1) is of the same 
material as the first component (14), 

15 

4. A device according to any preceding claim, wherein the first component (14) is of 
plastics material and the second con^onent (80) \^ ot sheet metal. 

5. A device according to any preceding claim, wherein the first component (14) 

20 comprises a plurality of sub-components arranged along a single second component (80>. 

6. A device according to any preceding claim, wherein the first component (14) has 
a plurality of chambers (150, 151) extending along iis lengtli and separated by transverse 
dividing walls (144, 147, 143, 244, 248, 249, 243, 344, 350. 343; 744, 750, 743y 

25 

7. A device according lo any preceding claim, wherein the first component (14) has 
a plurality of chambers (t50a» 150b) in the direction of its width separated by one or 
more intermediate longitudinal walls (153). 

30 8. A device accordmg to any preceding claim» wherein the vacu'um chambers (150a, 
150b, )51a, I51b) have a plurality of openings (160) in communication with said vacuum 
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19. A mcthtxf according to any ofclaiiris 15 to 18 wherein tha vacuum chambers 
(150, 15 1) are each connected by one or more rcipective openings ( 160) to a vacuum 
conduit (80) which is connected to the vacuum source (82) and wherein the method 
comprises the further step of determining the relative .sizes of the openings (16U) to assist 
in ensuring that sufficient negative pressure is substantially always applied. 



20. A media holddown device (10) comprising a platen (i I) and a plural ity of vacuum 
chamber!* (150. 151) for applying a negative pressure to a media positioned on the platen 
with respective walls (144. 147, 143. 244, 24R, 249, 243. 344, 350, 343: 744. 750, 
10 743) separating adjacent pairs of chambers along the platen, the cliainbers each being 
connected via one or more respective openings (160) to a vacuum conduit (80) which Is 
connected to a vacuum source (82) characterised in that the number, size and/or pauern 
of said openings arc different for at least some of said chambers. 



15 21. A device according to any of claims 1 to 1 4 or 20 wherein the platen (11) has 
holes (91), at least some of which have a cross-.«!ection which is asymmetrical. 
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14. A device according lo claim 13. wherein I'or selected widtlis of media (12) the 
arrangement is such ttat the lowest negative pressure applied to ihe uicdia does not fall 
below r. where r lies between q and p. 

5 15* A method of determining where lo Itxare chamber-separating dividing walli* (147, 
248, 249, 350; 750) between the vacuum chambers (150, 151) of a media hoWdown 
device (10). in which the chambers and the v^'alis are arranged along a platen (11), in 
order io ensure that a suftlcient negative pressure is substaiUially always applied by a 
vacuum .source (82) to a media (12) positioned on the platen whatever the width of the 
10 media, wherein a said chamber-separating dividing wall is hxared at or adjacent where 
tlie negative pressure would otherwise drc^ below a predetermined value q for a mt^dia 
having a correspondmg width, 

1 6. A method according to claim 15, wherein a preliminary step comprises locating 
15 dividing walls at one or more locations corresponding to pre-selecied widths of media, 
wherein a dividing wall selected according to the criterion of claim 14 is omitted if it 
would coincide with or be close to one of the dividing walls located in said preliminary 
step. 

20 17. A method according lo clahn 15 or 16, wherein a component (U) forming tlic 
vacuum chambers (150, 151) is constituted by a plurality of sub-components (114, 214, 
314; 714) having end walls (U5, 116, 215, 216, 315, 316; 715. 716) and extenduig 
along the platen (11), wherein a said chamber-separating dividing wall is omitted if it 
would coincide with or be close to a said end wall. 



18. A method according to claim 17, wherein the 5sub-components (114, 214, 314; 
714) each have end conncciitm regions (12) separated from the rest of the sub-component 
by end region dividing walls (143, 144, 243, 244, 343, 344; 743, 744), wherein a said 
chamber-separating drviding wail is omitted if it would coincide with or be close to a said 
30 end region dividing wall. 



25 
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Abstract 



HoiddoH'tt Device for Hardcopy Apparatas 



A media holddown device (10) coiiqjrises a plastics vacuum guide (14) atcached to a 
5 slieet metal vacuum beam (80)» the guide (14) comprising vacuum chambers (150, 151) 
fn communfcation witii the beam by meaus of openings (160) to comrol the aegative 
pressures applied to media (12; of varying widths by a fan (82). Dividing walls (147) 
are provided between Ihe chanibers (150, 151) to maintain the value of the negative 
pressure larger than a predeiermined value, especially tor media (12) with conventional 
10 widths. An intermediate wall (153) divides the guide into front and rear chambers (I50a» 
150b) to increase the control of media leading edges. The number, size and pattern of 
arrangement of openings (160) are selected to produce desired air flow characieristics. 




